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(57) 

C : 0. 0 1-0. 3%, S i : 0. 0 
1— 2% s Mn : 0. 0 5-3%, P : £0. 1%, 
S:S0. 01%. A1:0. 0 0 5—1 %OftsMX' 
£>->T. 5? P««*^ 5 %J3Ub 2 5 K£TF0 

&#2//mJa±2 OjumaT, WS^-^tI-J 
fiffi* 7 x 7 -f h ¥«Ti l£ffi*>' 0 . 0 5 JjLh 

o. sjarao. max-KT^M wmmmo . 
xmz®h&tom®mmmizmmti(.. mum 

0 0X;K"FC*aSttJdES3:*T Lata, A r i 

»«ja± a r 3 sBBosa«iaT^»«wc i - 2 o #fa 
»su *<o», 2o , c/'sw±<5D^ajs«T'^aiL 

T . 3 5 0*CH4 5 0r*)ff<7)&g&fflc9gffii&£T'^ 
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1 

C : 0. 0 1-0. 3%, 

S i : 0. 0 1-2%. 

Mn : 0. 0 5-3%. 

P : ^0. 1%. 

S : gO. 0 1%. 

A 1 : 0. 005-1%. 

oT. *«D$7n«|ft&^ «c^^5%m±2 5%OT 
*4g* { 2^miy±2 0^m^T. StS*-*-?^ h¥ 

o. wb*-x?-h w&mmivo . 

2 %U±. 3 SflHTT* & Z b b 1 h . A- y y 
] WE***, $ fefc. »»%(CT. C u : 

mm. 

im*m3) msMtf. s^ic, »s%kt. b : 
o. 0002-0. o 0 2%tttt zztzmibt 

[»*«4] tfff£iH#\ f»%(cT, N i : 

o. i^i%i*irr&zbii¥6kk.-ti.n$miit 

v i LMjRJI 3 n^-ftifr l JStcaaJWv <- U y ^'floitt 

[ n$g 5 ] fries!* 5 . $ t> fc . m&%izx . 

Ca : 0. 0005-0. 002%. 
REM : 0. 0005-0. 02% 

.<0Hi4fcJlZSI***t4ii:*«P«i:"J-i. 
1 Lit*JS4 OVvffutp 1 Jf (effigy \"- y y^fln 

[ff#«6 ] ij5EHA\ $ fcfc. »fi%tT . 
Ti : 0. 05-0. 5%. 
Nb : 0. 0 1-0. 5%. 
Mo : 0. 0 5-1%. 
V : 0. 02-0. 2%. 
Cr : 0. 0 1-1%. 
Zr : 0. 02-0. 2% 

%m i &v * Lii*s 5 cov >-r *x*> 1 wtiasw <- u y 

Keao)«^**-f 4iw-o«iiai£EaEtiRL., Ar« 
!B0&a*JS±A r 3 S3Huaia«+ 1 o oxjjaTTJKistt 

±B££&7 Ucf*. A r i SEfflUSiiftKIJLtA r 3 £ft£ 

s&gjrRoi&Ktsr 1-20 L,*cm, 20 
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2 

•C/s JSLhW^aBtflE-C^aLT . 3 5 0'O@4 5 O'C 

a 5 . im^m5%vxt2 5%&,T<^mm-xf-i-^ * 

S£fflSffiT"£> 9 . 7i7^h WSS* 1 2 ju m JjLh 2 0 

*&figmLfcffl#0. 0 5JJU:0. 8OTJ.O. 
^-^ft^ K0ft*«K*»0. 2%V±3%MTT$> 

mumhzbmwLbth. x-vvymj&Mk 

[W#3i8] MG9RIIIEESICIBU «£EBK7tl. K 
mTX*-yyr&ff%\\ AraSEflSjiSaaKKUiArs 
S3BUSil«+ 1 0 0X;jaTT3RBttJdEg«:»7t6i 

[000 1] 

[«Ww«t6aJB^H] *#Htt. A-y y^jnitt 

fc»lfc3l5B5S* 54 OMP aJ£LLcO*llSii©SBS16 
[0002] 

[ o o o 3 ] ^Ocj: a %imBitt.0mmznixzti& 

X'liMftMRco l /4 gjg^ &ib&*74 h #r ^ 
M^it^^ix. *«c^)««ftt»^LT&fc. bZh 

im&. mLM>nm±nwm&m>2o%*&#>&m 

5 y x $ *s frtmmx-h h . 

[00043 mm . p- k*4 -iVT4x?mmz 



3 

x^j&gxgcotf TiiJ\yxjmx'<w<- v >vmx 

tHifcffift.-?. 5 9 OMPa(R<07i5ih-?^yf 
4 t- (V*WDua 1 Phase 

S3ft£ U-^Wi: 5 9 0 M P a«*>£> 7 8 0 M P a^fc 

JttIttA*7 8 0MPa&Ttil^fc&6*]1gtt#<bl>. 
[0 0 06] t o-H*-f~;Wfiaii5*J!A 

A\ «3W»Att*l6l±S-e-*3t*fcS^a«(j|S7x5 

*i. Witf. #H¥5-1 7 9.3 9 6-^«CttS^ 
D»7i7-f YkDVTV^A b±tdimg*-X 

c^n b cmttiwrmfc-t & zkx? x?j mt-? 

[0007] 

^K"^A7 y* *<:*gic«gT* 0 , ±ld«*S»T- 

fctuxtzk Lxi>£mz£%.i,xm&xz&wki}mz 
mm &zt a**srt* 9 . ±fBft*a«Tii . 
Thhtmb^tm^\ -t&b*>. ±Msm*5- 

1 7 9 3 9 6-fHHW47x5>r M&fctff {USUI: LTV *4 
WCIWAHift^U. Ti. NbtfJjjaiD 

x\ *mn. ±mmmticDmmttmizfmx'Z 

mmmt^-'jyrmx®. (Anwftt) kiwi* 
gi5s^^5 4 om p atxknmmmte xvzeommz 

mk~$hh<r)X'hh. 

[0008] 
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4 

±mztix^&fmM®.cowm7v*x£&mi l zh^ 
x. mmmw^-v vrm&^fetmjm&m 

imm5%a±.2 5%v.Tcon%*-ZTi-4 

H^ffl^lT'J) 1> 7x^h ¥mmtf 2 m mllh 2 0 
wmOTs afW-^x-M hW&S£7x7W h¥ 
»?ftW0. 0 5J-XL0. 8OTS.O. 

io ir-XT-f-i hcn§mm.#o . 2%y±3 %wfx$> 

* Z 'J >-^JPIttf6]±t^St^T'*) § -r k 

[0009] tfcfcfc. WT^aOT 

( 1 ) JCS%fcT. C : 0. 0 1-0. 3%. Si : 
0. 0 1-2%, Mn : 0. 0 5-3%, P : SO. 1 
%. S : SO. 0 1%, A 1 : 0. 0 0 5-1%. 

T . 5 ? nWW. ftmttm 5 %JJLL 2 5 %UT<0 
20 * f-H b Sr^<^, 7 x 5 h 

ffi36«2jummJ:2 0/imJ3lT. «@*-^r^^ 
SSS:7x N^figT'^L^fi^O . 0 5&± 

o. 8jaTs.o. ^s^-^r^^ b<r>gtmm%tfo. 

iaxmzmtimmmmmm^mmm. 
[ooio] ( 2 ) mimtf. $ 4>fc, %m%izx, c 

u:0. 2-2%£$G-tZ>Zk£ftmttZ>. (1) 

30 

( 3 ) MBS!* 5 . $ h IZ. Mi%iZX . B : 0 . 0 0 0 

2-0. 0 0 2%Ztti-&ZkZmitt&. (1) 

*fcu ( 2 ) £ia«?v <- >j yyisnxmz&tiitoxm 

[0011] ( 4 ) wssmtK $ n 
i : 0. l^l%*itimzb&WBik-ti>. (1) 
^rV^L ( 3 ) 0^-rflA»iatcia«S<55A'-»J y^jDltt 

( 5 ) HUlBi!* 5 , $ ^IC, Si%lCT ,Ca:0. 0 0 
40 0 5-0. 00 2%. REM : 0. 0 00 5— 0. 0 2 

%o-»2 fc«4=«t*firr* - k m^kth . 

( l ) tc\^L (4 ) n^itifrimziffiwi-'jy? 
mxmzmtimxim^mmm^mmmm. 

[0012] ( 6 ) HiflBi!*\ $ ®4%{CT . T 
i : 0. 0 5-0. 5%. Nb:0. 01-0.5%. 
Mo : 0. 0 5-1%. V : 0. 0 2-0. 2%. C 
r:0. 01 — 1%. Zr:0. 0 2—0. 2%<D-H 

£Mi=LmV±&*k1i-t&ZkZmLkt&. ( 1 ) & 
t ( 5 ) co^-fii* 1 1 JStfe©<oA- >j yftoxmz 
50 flUi«ftixmQBSIR^fittM«(. 



5 

[00 13] (7) (1) (6) Wftlfrim 

softssiiitA r 3 38BjS8b«+ 1 o o°cOTt"»ratt 

iK»7Lftg, AriSBBUSW^LhAraSgfflOS 
fi«iaT«Offl««-C 1 ~ 2 0 L , *Of|. 2 0 

•c/ s tUKo^aass-e^ai ut . 3 5 o ^4 5 or 

*a^*5%iy±2 5%JMT^«Sjf-x-f^-< h 

m^mm-h o . 7 x 5 >r h 2 # muit 2 0 

^©gtlfcUrtttfO. 0 5JJU:0. «s 

*-ATi-4 h (nmm.tf 0 . 2 %m± 3 %wttj> 

(8) fllfSRiaEIEtcBU fflfflBftm iSErX^- 

+ 1 0 o°ci;xf?mi\i±±.&wmT?& z t *w&t 

■fh ( 7 ) SSttoA-ij y^joitttftfL&JiilSliKE 
[00 14] 

LTWILfc. -tfcfcfc. 0. 0 7%C-1. 6%Si 
-2. 0%Mn-0. 0 l%P-0. 00 l%S-0. 
0 3%A 1 t^MELj8»Lfc*fr*Ar3S3DUftai 
^Xh^v^36Hoawrt1*iaift±fflE**7 LT«, 

iwwrc 1-15 #«® l . *<m. 2 0 -c/ s J3i± 

[0 0 15] ift&a^fcovvtj^fKBfcffofc 

aw7x5-f h&gfc^sffl*Wfc*& scoots 

SLfciOfcHlfcijc*-. .LOIS* J"?, 7i7-f 

ft@ d m £ 7 1 5 A h T^ftffiD f m Utffi ) k ftJS 

tt-tZ, ttttm%± Z £ tftilftl 2 /i m «± 2 0 /x m& 
TfcitfO. 0 5W.L0. 8OTT'm^f<l*^ : L<[*] 

[0 0 16] £03.X;&-XMi&-f LiflHfefrTafcH 

a*, as^-xft-f vmm?3.7A vtmnzm-z 
nm*%±ibZw±*^i*&tmi*-XT+4 htm 
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S G 0552i^7x7-( hM 9 B 9 aSI«®^fciam 
10 tl^SttSr^fflUc. 

[0017] <xc, *an<96»fci$ivc a 1 ct^-r 

±5t7x7^f hTJWftaDf **2AtmfiUb2 0/imJa 
TX'M%*-ATi-4 hegdm»7x7^ hfigDf 
fcW6»«Wfcfc*?S*»0. 0 5iiLh0. 8OT£ii 

coigns 0 . mat-XT^M h<7)8mm&tKmm 

20 (cli3H,xfBW**ftO. 7i7^f«Df#2*<m 
Ja±2 0jumUn f, C»®3r-^ri->f hfigdm^x 

0. 8HT^L, mznm-XTi-A h(DBSm 

two. 2 %mi 3 %ttT?xmmtf% 1 < tn±-th 

[0018] £<0*;&-XAIijB-f LfcH&avtlifclr* 

30 K**4t J ?>'t< . 5M£»ff)Bt:^ 5 •>/ fcomAt 

k 7i7^ fflcoK*ffiS*>'±#-f i> fcft t , 

7->f h^)Ut3R««lci3V^5«»f * kMJ§ 

[ 0 0 1 9 ] jfcrtfu »-xft^ bnmm&tf 
2 . 4 h k X* -y h aftt^OStS^fia** L < 

40 (±0. 2%Hi±2. 4%OTfi0jEH* J StS4L<r\ & 

jiSStSJFS Tl 00 1-1 9 9 6ldfJc0^te(fM 
ifcfirffitflf oT/«f fitTlHi 
[0020] JRK+SSBjfctj^sfjKoj 5 ? offl^fci: 

S. i)«0 5i?offl^{±. g^tt^Ettk^'-Uy^ 



7 

[002 1] -I^T. b, 7i5^ 

K "W-M K A'-^-f yim~?)VTVlrA bcnim 
#mt 1/4W£> L<Ji3/4 WftK J: 0 

•feJ:V^T5- 1 6 3 5 9 0-t^fBT-^$iXT^|, 

5 0 0 fgcofg^T'ffi^ft/^ff cr> 1 /4 t dfcffl. 5 

9 uwmmm^xm&tih . 

[00 22]-*, Mi7x5^f hi:*Sft 

StE^T^-Xt-M hi: 7i7-f btcomW , &&<7) 
Xhh. 

Vr= (2/3) {100/(0. 7X« (211)/ 
r (220) +1 ) > + (1/3) {100/(0. 7 
8xa (2 1 1 ) /r (3 1 1 ) +1 ) } 
fcftfU a (211), r (220)fcJ:^r (3 1 
1 ) (2. -eivm:?x7-f b («) *-A-f:M h 
(r) OXHSWB?fegT'$)l»„ ag^-^ft^f ho 

[ o o 2 3 ] bmmmzx 
ttfx-^h. muz. xm®mmTim\mm®7tmx' 

zfi-j bcommm'MM*ii&xhz>. ttcbh. m 

TjmcVMmtC o . Cu, FeiOKal^^, 
-Xf-:M r-CD (002) . (022). (113). 
(222) ®<0R*rag£)i5i?U ( r X*Sm#f«t 
Kj :B. D. Cullityf ( &*«±fi|SfK ) . 1* 

[0024] zzx\ cos*e(tztzi. e\±mn 

^SStaoJi. ClOlSm^cos2^ = 0tcWLT#^ 

Bffi. MiKXifR. C. Ruhl and M. C 
ohen, Transaction of the M 
etal lurgical Society of A 
I ME. vol 245(1969)pp241)fE*B 
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<7)ao = 3. 5 7 2 + 0. 0 3 3%C (f^M) Srffl 

^xnizbtfX'Zi. 

i o o 2 5 ] m^x. *mnit¥tfi-#<?>m%mMz^ 
^xwntz. cti. ?m<n$7vmkmh<uzm 

tcimX'Ibh* fcfc'U 0. 3%M%^LX\^tni. 

m>mt-?&<r>x\ o. 3%lMTttl>. 4fc. o. 2 

* a t mm tfgfcth <nx o . 2 %iMwa 
4U^. o. o i%mxhz>tm.t>mTi-z> 
cr>xo. o i%&±ti-z>. fwbmwkhtz 

10 tocD+^&StS^-xf- -H bAZZfemizftZtztblz 
(±0. 0 5%lXt* i M*Uv\ 
[0 026] Sifi. RJfa^S^nffiMSr^^Ofc^S 

-pftmcD&g.zft&fMzi^ o. oi%ia±#^r-r 

th. ZZX\ SiO^WftJiO. 0 1%U±. 2%£k 

mxfoz,. Mniw-xft-f v^i\^mxh 
m££%.mzmtz#>*cr>m\!M:ii 0.05 %mjm 

46. 3%t[Tt-t*. 

[0 027] P(i. :Ftt8rT*!)«W$i:*#4L<, 

fcfciK*8tttttttTStf*a>"c, 0. i%artt 

kfc-f&WXl&jjimZit&^Tfo&tf, 0. 0 1% 
30 OT^^JS'l^T'^I.efflT'J)!., A Hi. ?fil)MKO 

fc*>K 0 . 005 %w±^jrrs tmtfb 3 x h 

[0 0 28 3 Cuii. iBltt«T«SIH*tt*iS#t4» 

** i J>l.OT^t:jEtafe(iirr&. ^Jt'L, 0. 2%* 
area. ^^mi^< . 25s*tti-c**LTt>» 

Wiaffifl). -e-T'. Cu^tiliO. 2~2%cO 
ftHfc-f*. B(±. Cuka^jfiinSiiSitfci-jT 

h.tztzL. 0. 00 0 2%*jST(i-e^*J#§^ 

fe^+^t-j) 1 ?. 0. QQ2%wmnhtx : yfm 

tumz&. ioT. BO»ti. 0. 00 0 2%lil 
±. 0. 0 0 2%UlTki-i. 
[0029] N i {±. C uttlzX&fmMfemskCOfz 

Mz&gitZ&tffliath. fcfc'U 0. i%*«T-«-f- 
<«i*m < . 1 % ^ta^T^ssn t, * 

Urt^OT'. 0. 1 — l%fc-^S. Cafcit/REM 

50 ftm>mm*^tz^xmmk$&7mxhh. tt 



(6 

9 

U 0. 0 00 5%*)l«6pLTt-eco«!l*^<, C 
aSr&HTO. 0 0 2%®. REM^r^tt'O. 0 2%j88S 
MIX iitnmMtfma-t &<?)TC a : 0. 0 00 5- 
0. 0 02%. REM : 0. 0005-0. 0 2%gsjD 
?&Zttfm£U\ 

CO 0 3 0] §£>t, &££ft4-tS£#>l;:. Ti. N 
b. M.o. V. Cr, Zr^ttJ^bi>L<(±li>§§£'fl: 

-en^ix. 0. 0 5%, 0. 0 1%. 0. 0 5%. 0. 
0 2%. 0. 0 1%. 0. 0 2%*>ffT"{i-e^m^# 10 
&ZttfX'%%\,\ ttz, **l-f*U 0. 5%, 0. 5 
%, 1%. 0. 2%. 1%, 0. 2%ZMimt\lXb 

zowmmm-t s . ^. sn ut 

ft § ;i t #-c§< . zn^mmizmbbtmii 
%^tfm%EM®izm^&.i-&m.ti i bi<vxo . o 

5%iilT#S;fcU\ 

[ 0 0 3 1 ] at, *3WB^Wa*i60l8jeaAto^ 

t. WTtSiWtiE^s. *SHnni. 

*t& § ct o (cjftHHE LtifBM&mLttZ tt<t-?T 
i^7^. K^fro24l^ffS18tfiSLTi 20 
J; u L . SfflaT-#fflf£tSngtfFtTffJlE» LfctttJS 
raff® L? i, J: v\ SinS*&mco^Tte1#t$iJRIfi& 
v W. 1 4 0 0T:ULhT*6 1 , Alr-WyMtf£M 
&t t )iPB& W&Tth<r>X\ WjDftfftgte 14 0 0 

ic*8Mi*aa uv, i ooouMiiiix^ 

10Q0K$Xktmtll<\ 

[oo32] fm&miMii. msm^jm. ft±»f 

ff®£ff3#, (FT) ^Ars^f&SiS 

gfeLt A r338B£iftK+ 1 0 0*COTC5aa*«T'»7 30 
•th&mtftit. ZtM. i*raffS4"tff®^* { A r 

1 o ox:fiTiitt±H'ff8gW)3i--X7 l -J-'f htm 
iftk*<tc->XL&3 tztb tf&o&siigfcfc i vc ff 5 
Zffi*?7x5-f NSMfcOteifb&qH^tfciJ, gWt 

aSMWSilKUUiA r3$9D0ftaft+ 1 0 O'CWTfc-t 

s. fflffig^TatSiBET^^-yy^fT? 

fltett. i!»ffiT'£0®ff*c7)ff^EP (MPa) xc| 40 
ML ( 'J -y h^/cm! ) ^ 0 . 0 0 2 505*fr£ftfc 

[0033] ffl«^ffl-C'^ff*<Oif^ff P{iWT«0«t 
3(COfi$/lS. (T^i:iHjl99 1 vol.77 

No. 9 pl450#R3) 
P(MPa)=5. 64XP 0 XV/H2 

Pi (MPa) : Mff 7) 

V ( U «v h/P/m in): ,/X/USSJSI 

H ( c m ) : ig&SlBi: / X^ra<08B5l 50 



SH2002-1 2 928 5 
1 0 

L ( 'J v h)V/c m 2 ) = V/ (WX v ) . 
[0 034] fcfc'U 

V ( y >y Wk/m in): /X;Ps»£ft 

w(cm) : ;x)v%tz*)mmtfmmmz%tz'>x 

v ( c m/m in): jiMJK 

Wc£K>&£SI*&»£f. yX;uaSBat*«lD$-li:& t 
y X/uo*«a*ai! L < £ & t S fcfc, 

0. 0 2KlTi:-t4ifc* s a*Lv^ 
[ 0 0 3 5 ] § 4>t. ttiWESEflWXWR^fycKtf R 
y#l 5jum ( 1 5^mRy , 12. 5mm, lnl 
2. 5mm) &TTi>hZbimtU\ Ztllt. Vix. 

^mmmmcowck» £ r y t nmm & z t #>t>w 
ymzmfx?-/\stf£& lxl& 3 com<t:Mz 5 
[0036] itismmjitimTmii. t-r. a 

*-Zf~M hcDZMm T*l~2 0#ra»St&. Z 

zx-nmii. zmxyxyj b3m$i&mzitz>tz 

*> tff 1 B*»T«. Zffl«t*iftS 7x7^fh 

$m&a±.8o ovMTtmt 1 < . *<ntMz\^ ft 

±ffff3i^T^2 0 o C/sW±c0^i|]3aSt'iI^JS« 

izffi&izmmz^&ziiiimt iw 
[oo37]s^»c, i~2o fmnfflMmt&mt 
frwtzcTS'^v^Abu 1 - 1 o#rat-r-5»^ t 

uf mmTik 2 0'c/s feLhoj^iaLite'SBawes 
tfflatfjasHi:* z t tf<mxhh . ^aiiS-Scoiis 
tttttj&fc&vw, ^»igfii^tg7j±3 0 o-c/sot 
j^s^aoitT***. sA>t. fct^ttico^a] 

MTAn JBMiiaTi-CJlJWISiiT L 4 3 "Ifgtt 
ifi#>&<nx'Z zxextimmi 1 5 0°C/s tlTaWSi 

[0038] at. *<os««a»&*]Rffl« ( CT ) 4 

•cii 2 or/ s uui^^aiasT'^ai-r 2 or/ 



1 1 

[ 0 0 3 9 ] »|c. ^JXfiS(±4 5 OrJiLhTli. ikit 

%m§&tt. 4 5 0"c*)itRg^-ri,. ttz, m 

^na«^f^^rv^^. ^ffiiaSti, 3 5 0°Cfifc 

-?-«om-f y5-f >-lt^{i^7 54 >T«T* 1 0%OT 
cox^f v;-?x4*:l2ET$4 0 %W&£ t«IJ 



(7) 1WH2 00 2-1 2928 5 

12 

* [00403 

xmmix. m^mmm. m2iz^-rtmuBi (sr 

t) YBMfcU SEK&CR t < ^ 2 fLttf E 

■a*(FT)Tl. 2-5. 4mm<9«J¥fcESU: 
ft, «2CitaM(CT) Wl-Wl^Ko 
. frSHBfcoi vt fifflEffif£ fc«@BE 2 . 7 M P 

a. ffifiO . 0 0 1 'J 7 h)V/c m 2 ^ttt'SfffX 

[004 1] 
[HI] 



No 


M 






ft ¥ tS * 


R 




< W : WiftO 




U 


C 


Si 


Mn 


P 


S 


Al 






1 


A 


0.100 


1.360 


1.32 


0.008 


o.oooe 


0.032 




mm 


2 


B 


0.003 


0. 120 


0.24 
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